() Info

This note, that was found here, as a part of a collection

is written (completely with human hands) by Rupadarshi Ray,
was created on April 21, 2026 5:31:42 PM,

was last modified on September 7, 2026 1:55:29 PM, and
was exported on September 7, 2026 3:04:03 PM.

Prime-representing function

-

< Definition. A prime-representing function is a map

f: N — primes(N)

&

-

& (Difference between consecutive primes) There is an integer K € N such that

5
Pn+1 — Pn < Kp’rBL

where p,, is the n-th prime number.

Proposition: For K in

& (Difference between consecutive primes) There is an integer K € N such that

5
Pn+1 — Pn < Kpﬁ

where p,, is the n-th prime number.

we have VN > K8 Jp € primes(N)

N3<p<(N+1)P®-1
Let p, be the greatest prime less than N3, that is p, := max[0, N'3) N primes(N). Then

N3 < Pn+1

<pn+Kp,%L
<N} 1 KN+

< N34+ N2

< N3+ 3N%?4+3N
=(N+1)>-1

Proposition: Let gy > K8 be a prime. Then there exists an infinite sequence of primes
q0,41, - - -

such that

Vn > 0,40 < gni1 < (g +1)* — 1

We have Vn > 0

L
g

(g0 +1)7 > (ga)7
v(n+1) > (gn)7
vin+1) < (g, +1)3

£

g~

Therefore, (g, + 1)7 is decreasing and (g,)* is strictly smaller than (g, + 1)7. Thus,

(¢,)7 is bounded and strictly increasing.

1,
« Therefore, (g,)3 is a convergent sequence and

A:=lim (g,)™ €N

n—oo
exists.

« We have Vn > 0

(gn)™ < A< (gu+1)7
— ¢, < A¥ < g, +1

B (W H Mills' prime-representing function) There exists A € R such that

Vn € Ny, | A%" | € primes(N)
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